Abstract. The vascular smooth muscle cell plays a significant role in many important cardiovascular disorders, and smooth muscle biology is therefore important to cardiovascular research. The mouse is critical to basic cardiovascular research, largely because techniques for genetic manipulation are more fully developed in the mouse than in any other
Introduction
There are two common approaches to isolating vascular smooth muscle cells. The first involves explanting vascular tissue and then allowing time for smooth muscle cells to migrate out from the explanted tissue fragments [4] . Using the explant technique, we were able to obtain only 750-1500 cells per murine aorta after two weeks in culture. The explant protocols are therefore generally unsuitable for isolating and characterizing smooth muscle cells from limiting amounts of tissue. The second common approach to isolating vascular smooth cells involves limited enzymatic digestion of vascular tissue followed by plating of the dispersed smooth muscle cells [1, 3] . Using two published versions of protocols that utilize enzymatic digestion, we were unable to isolate any smooth muscle cells at all, despite multiple attempts. We present a protocol utilizing enzymatic digestion that is more detailed than any protocol we were able to find in the literature, and is different in critical respects from those protocols. For example, we found that the specific enzyme preparation used is critically important, and we specify the optimal preparation, whereas other published protocols do not. In addition, we recommend digestion times that in our hands are far superior to the digestion times used in previously published protocols. Our technique allows the isolation of relatively large numbers of cells (at least 6000 cells per murine aorta after 7-10 days in culture) in a predictable manner. We have optimized this technique for use with a single murine aorta, thus allowing the relatively rapid characterization of vascular smooth muscle cells from a particular mouse line when the number of available animals is limited. We therefore expect this technique to be particularly useful in the initial evaluation of genetically modified animals.
Materials
I. Solutions -Sodium pentobarbital: 1 gm/ml (catalog #WAB10500, The Butler Company). ethanol/30% water solution. 04. Incise and remove skin from thorax and abdomen with small sharp sterile scissors and toothed forceps. After skin is removed, dip instruments in 70% ethanol/30% water, then in DMEM. 05. Open thorax to expose heart and lungs. Set scissors and toothed forceps aside and use sterile straight fine forceps and sterile angled fine forceps for the remainder of the dissection. 06. Dissect out the aorta from its origin at the left ventricle to the iliac bifurcation. Leave the aorta attached to the left ventricle. 07. Use a 3 ml syringe fitted with a 26 1 / 2 gauge to puncture the left ventricle. Perfuse with 3 ml sterile phosphate buffered saline, so that the aorta is flushed. 08. Remove the aorta, using sterile microdissecting scissors, and place in a 100 mm Petri dish, in a drop or two of Fungizone solution. 09. Dispose of the mouse carcass. 10. Using the straight and angled forceps (the angled forceps to hold down the aorta and the straight forceps to pull off bits of tissue), and working under dissecting microscope, remove adventitia from aorta. The adventitia will appear as ragged bits of tissue coming off the aorta. When it is removed, the aorta will be a smooth tube. 11. Remove aorta from Fungizone and place in a new 100 mm Petri dish, in one or two drops of culture medium. Cultured smooth muscle cells were incubated with an anti-CD31 antibody and then with a fluoresceinconjugated secondary antibody. In negative controls using NIH 3T3 fibroblasts (A), or smooth muscle cell preparations in which primary antibody is omitted (B), there is no significant fluorescence (0.06% of cell stain in B). When smooth muscle cell preparations were stained with primary and secondary antibodies, 0.73% of cells stain (C). In each graph, the abscissa is a log scale of fluorescence and the ordinate is cell number. 10,000 live cells were counted to produce each graph.
